Introduction

Cancellation (reduction) of ISI using MCM
By dividing the channel into a large number of sub-channels, each sub-channel will have almost flat gain, thus is free of ISI. • Time domain equalizer is used to shorten the duration of the channel response.
H(f)
• Frequency domain equalizer is to compensate for gain distortion due to channel response. No frame synchronization
Simple blind equalization possible
In the conventional CMFB the pairs of and are combined together to make an analysis filter
Synthesis filters are matched to the analysis filters:
Vestigial Side-Band Property of CMFB 
Blind Equalization
We propose an algorithm that works based on the same principal as Godard's algorithm.
This is called dispersion function.
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Update equation:
We use the algorithm ξ µ)
The case of interest here is
Blind equalizer is blind to a phase ambiguity of 180 o .
Solution => differential encoding
There is no loss of 3 dB.
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Bandwidth Efficiency of CMFB-MCM
• Each subchannel occupies a bandwidth of M / π and carries one PAM symbol.
• In QAM signaling, we need a bandwidth of M ) 1 ( 2 α π + to carry QAM symbols at the same rate as PAM symbols.
• Each QAM symbol may be thought as 2 PAM symbols.
• We thus find that compared to single carrier modulation, CMFB requires α + 1 1 times less bandwidth. α is the excess bandwidth.
• Compared to OFMD, CMFB is more bandwidth efficient because of the absence of cyclic extensions.
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Computer Simulations
Learning Curves
• Simulations are done for binary and 4-ary signaling.
• Each result is based on 500 independent runs,
• Learning curves are based on the error functions For binary data:
An example of learning curves for binary symbols: 
VDSL Applications
There are currently two candidates for VDSL, discrete multitone (DMT), and filtered multitone (FMT).
• DMT is a DFT based solution and is very similar to OFDM.
• FMT is a filterbank-based solution (similar to CMFB-MCM).
The difference is that FMT uses filters which are nonoverlapping, thus suffer from bandwidth loss. Moreover, FMT solution requires very complex equalizers (36 taps for each subcarrier).
• The fact that FMT has been received by the industry, is a good indication that filterbank solutions have recognized as good alternative solutions to the widely used DFT-based MCM techniques.
A thorough comparison of DMT, FMT and CMT (CMFB-based solutions) shows that:
• DMT has the lowest computational complexity.
• FMT and CMT are significantly superior to DMT in terms of latency and resistant to narrowband noise (HAM radio interference).
• CMT offers the highest transmission rate.
• While FMT and CMT may be the preferred choices to DMT in the application of VDSL because of much higher resistance to narrowband noise, we believe CMT is a better choice due to its much lower complexity. It is three times less complex.
Bit rate comparison of DMT, FMT and CMT (cosine modulated multitone): 
Some related research topics
• Convergence study of the blind equalizer.
• Tracking behavior of the CMFB-MCM in wireless channels.
• Diversity combining techniques.
• Space-time systems (MIMO).
• Peak-to-average ratio controlling methods.
• Carrier and timing recovery.
• MC-CDMA and MCSS.
